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n July 2004, the Joint Commission on Accreditation of Healthcare Organizations made standardized hospital performance measure data available to the general public through its website (www.qualitycheck.org). The measure data posted and the underlying measures are based on well-established clinical treatment guidelines, 1,2 and in their current form, they have been standardized in coordination with the Centers for Medicare and Medicaid Services, adopted by the Hospital Quality Alliance, and endorsed by the National Quality Forum. 3 They also have been used to track hospital performance for several years, albeit in slightly disparate forms, 4 -7 and the data currently are used by multiple stakeholders to demonstrate healthcare quality accountability to the public, purchasers, payers, and others. 8, 9 Despite the widespread acceptance of clinical measures among healthcare professionals, they have yet to be widely referenced among the general public or incorporated into more popular resources of hospital quality. 10 This underuse may be due, at least in part, to a failure to educate consumers about the overall concept of quality in health care and the different elements that make up quality of care. 11 
Clinical Perspective p 564
Perhaps the most publicly recognizable resource of hospital quality is the annual US News & World Report issue "America's Best Hospitals." This report is now in its 16th edition and may be the most visible and widely circulated source of information on hospital performance used by the general public. The newsmagazine has Ͼ2 million regular subscribers, 12 and special reports are made publicly available through the US News website, which boasts 2 million unique online users per month, with traffic spikes of 2 to 6 times that during key data postings such as the best hospital report. 13 Results are further disseminated to the public through local press reports and through the marketing campaigns of hospitals eager to highlight their inclusion on the list.
Previous attempts to evaluate the validity of popular hospital quality resources such as the "Americas Best Hospitals" list and internet-based resources like HealthGrades.com, Inc have produced mixed results. Chen et al 14 reported that hospitals ranked high on the US News & World Report list were associated with lower 30-day acute myocar-dial infarction (AMI) mortality rates (which is not surprising given the use of these mortality data as one of the criteria used in the ranking) and higher rates on process measures addressing aspirin use and ␤-blocker use. Multivariate analysis suggested that "a portion of the lower mortality associated with top-ranked hospitals was due to their greater use of aspirin and beta blockers." 14 Variation in the outcome and process measures observed across hospitals also revealed a portion of nonranked hospitals that performed as well as or better than "top performers." The authors suggested that it may be possible for hospitals to achieve the outcomes associated with top performers by increasing the rates of evidenced-based practices that had been linked to short-term mortality via randomized clinical trials. Similarly, Krumholz et al 15 reported that although hospitals with high HealthGrades ratings did perform slightly better on several measures of quality and outcome when viewed in the aggregate, the ratings did a poor job of distinguishing between any 2 individual hospitals.
Until recently, few alternatives to these popular sources of information were readily available to the general public. Now that clinical performance measure data are becoming more accessible and used in a number of new ways (eg, pay for performance), it is natural to ask how well hospitals identified as "America's Best Hospitals" perform on measures that address specific evidence-based processes of care. In this study, we examined how well the US News & World Report top-ranked heart and heart surgery hospitals perform on AMI and heart failure process measures derived from American College of Cardiology (ACC) and American Heart Association (AHA) clinical treatment guidelines.
Methods

Measures
Two performance measure sets, AMI and heart failure, the specifications for which are publicly available through the Joint Commission website, 4 address evidence-based processes of care for patients with cardiovascular conditions. Data for the 10 process measures (6 AMI and 4 heart failure measures) are reported to the Joint Commission as individual rates (see Table 1 for a description of each measure). Measure rates represent the number of times a hospital treated a patient in a manner that was consistent with specific evidence-based clinical practice guidelines divided by the number of opportunities presented. For example, a hospital's observed rate for the AMI measure, aspirin given within 24 hours of arrival, represents the number of times the hospital provided aspirin to an AMI patient within 24 hours of arrival (numerator cases) divided by the number of AMI patients who were eligible to receive aspirin (denominator cases). Patients with contraindications for aspirin are excluded from the denominator population.
To facilitate the analysis, numerator and denominator data from all the measures in Table 1 were aggregated into a single index measure for each hospital, referred to as the cardiovascular composite Excluded: Heart failure patients who were transferred to another acute care hospital, died, left against medical advice, or were discharged to hospice; patients participating in clinical trial testing to ACE inhibitors; patients with Ն1 ACE inhibitor contraindications
Smoking cessation advice/counseling Excluded: Heart failure patients who were transferred to another acute care hospital, died, left against medical advice, or were discharged to hospice ACE indicates angiotensin-converting enzyme; LVSD, left ventricular systolic dysfunction. AMI patients were patients Ն18 years of age with an International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) principal diagnosis code of AMI (410.01-410.91). Heart failure patients were patients Ն18 years of age with an ICD-9-CM principal diagnosis code of heart failure (402.01-402.91, 404.01-404.93, 428.0 -428.9).
measure. The denominator for this composite measure represents the number of opportunities that hospitals had to comply with evidencebased guidelines (with appropriate patient exclusions) for cardiovascular care across all 10 measures. The numerator for the index is the number of times the hospital actually complied with the recommended process of care. The cardiovascular composite measure rate is calculated by dividing the numerator (opportunities fulfilled) by the denominator (total opportunities).
Because each measure represents a process of care that is recommended by established clinical practice guidelines (including the opportunity for clinicians to exclude inappropriate patients), no attempt was made to differentiate among the processes based on importance. Consequently, the measures were not weighted in any way, because it is reasonable to expect that all eligible patients should receive care that is consistent with the evidence-based practice guidelines nearly 100% of the time.
Participants
To be eligible for inclusion on the 2005 US News &World Report Heart & Heart Surgery top 50 list, hospitals needed to be members of the Council of Teaching Hospitals, to have a medical school affiliation, or to have achieved a minimum score on a hospital-wide Key Technology Index. The technology index comprises key technology elements US News & World Report expects from a "best hospital." Some examples include cardiac catheterization laboratory, cardiac intensive care beds, magnetic resonance imaging, open heart surgery, and ultrasound. In addition, hospitals needed an annual minimum of 500 surgical discharges and 770 medical discharges (1270 total discharges) and had to offer open heart surgery or a cardiac catheterization laboratory that performs angioplasties. These criteria were met by 853 US hospitals. 16 The top 50 hospitals were then selected on the basis of the US News index score. This score is a weighted composite of hospital reputation data based on physician surveys, Medicare Provider Analysis and Review inpatient mortality data, number of discharges, number of on-staff registered nurses divided by the average daily census of patients, designation as a nurse magnet facility, the hospital's Key Technology Index score, select patient/community services offered, qualifying hospice or palliative care services, and level 1 or 2 trauma services. 16 To be included in the present study, hospitals had to meet 3 criteria. First, they must be Joint Commission accredited. Hospitals accredited by the Joint Commission represent Ͼ90% of all hospital beds in the United States. Second, hospitals had to submit data to the Joint Commission on all AMI and heart failure performance measures throughout 2004. Third, to ensure credible statistical analyses, hospitals must have submitted data for a minimum of 30 cases for the year on each of the 10 process measures of the cardiovascular composite measure. 17 From these criteria, 774 hospitals were eligible and included in the study, including 41 of the top 50 US News & World Report heart and heart surgery hospitals. The 9 US News & World Report hospitals omitted from the study had not submitted data on all 10 AMI and heart failure measures to the Joint Commission during 2004.
Statistical Analysis
The aggregate cardiovascular composite measure rate of the 41 top US News & World Report heart and heart surgery hospitals was compared with the composite rate for the other 733 Joint Commission hospitals using a 2-tailed t test. Individual hospital rates were then evaluated against the mean cardiovascular composite rate by creating a 99% confidence interval around the cardiovascular composite rate using each hospital's standard error. Each hospital's observed rate was compared with its corresponding confidence interval to determine statistical significance (PϽ0.05). 18 The contribution of each measure to the composite measure was calculated using 2 strategies. First, the contribution of each measure was evaluated at the national level to determine the influence of each measure on the national cardiovascular composite. This was accomplished by dividing the number of denominator cases contributed by each measure by the sum of all denominator cases included in the calculation of the national composite rate. This process was then repeated at an individual hospital level to evaluate the contribution of each measure to the individual hospital composite. To assess the dispersion of the 41 US News & World Report hospitals throughout the larger population, all 774 hospitals were evenly grouped into deciles (nϭ77.4 hospitals per decile) based on their cardiovascular composite measure rates, and the count of US News & World Report hospitals in each decile was presented.
The authors had full access to the data and take full responsibility for their integrity. All authors have read and agree to the manuscript as written.
Results
Comparison of Aggregate Performance
Across all 2004 discharges, the 41 top-rated US News & World Report heart and heart surgery hospitals provided care that was consistent with evidence-based practice guidelines 86% of the time, on average, as measured by the cardiovascular composite index. In comparison, the other 733 hospitals in the study provided care that was consistent with practice guidelines 83% of the time (see Table 2 for a summary of differences between the groups). The difference between these rates is statistically significant (PϽ0.05). Hospitals ranked by US News & World Report also performed slightly better, in the aggregate, on 5 of the 10 individual measures making up the composite. Differences between the groups ranged from 1% to 5% and were considered statistically significant (PϽ0.05) for 5 measures (Table 3) .
Contributions of the individual performance measures to the cardiovascular composite index are presented in Table  3 . Although there was clearly some variation in the contribution of each measure to the cardiovascular composite (for example, the aspirin at arrival measure contributes to 9.7% of the cardiovascular composite rate, the heart failure discharge instructions measure contributes to 16.7%, and the AMI smoking cessation counseling measure contributes to 4.7%), an analysis of individual hospital composite rates suggests that these individual measure proportions were quite stable across hospitals. In other words, the measures that make up the composite appear to n indicates number of hospitals; SD, standard deviation. Rate refers to the cardiovascular composite measure; and number of cases is combined denominator cases for the hospital, using all 10 process measures included in the cardiovascular composite measure.
be weighted consistently across hospitals, presumably because the measure exclusion criteria have a similar effect on the proportions of AMI patients who are eligible for individual measure populations (ie, one would not expect to find higher proportion of patients with contraindications to aspirin at one hospital versus another).
Comparison of Individual Performance
Twenty-eight US News & World Report hospitals scored above the study sample mean of 0.83 (23 by a statistically significant amount, PϽ0.01) and 13 scored below the mean (9 by a statistically significant amount, PϽ0.01). The cardiovascular composite index rates for the top US News & World Report organizations ranged from a high of 0.97 to a low of 0.74. For the study sample as a whole, the rates ranged from 0.99 to 0.48. Of the 774 hospitals in the study, 304 had a composite index score Ն0.86, the average rate for the 41 top US News & World Report hospitals.
For comparative purposes, all 774 hospitals were ranked on the basis of their cardiovascular composite index rate. Eight of the 41 US News & World Report hospitals were ranked among the top 100 hospitals in the study, and 4 were ranked in the top 50. The average rank of the 41 top US News & World Report hospitals among the 774 in the study was 314, ranging from a high of 14 to a low of 665 ( Table 4 displays the dispersion of US News & World Report hospitals across the study population).
Discussion
The measurement of healthcare quality has been approached from many directions. The US News & World Report approach is based on the Avedis Donabedian model of structure, process, and outcome. 19 Because they did not have access to good data on healthcare processes, however, 16 In contrast, the measures of clinical process used in the present study are based on level I recommendations found in the ACC/AHA clinical guidelines. 20, 21 For example, it is well established that the early use of aspirin in AMI patients results in a significant reduction in adverse events and subsequent mortality. National guidelines strongly recommend early administration of aspirin for patients hospitalized with AMI. 1 Similarly, according to the ACC/ AHA practice guidelines, some of the most effective and underused practices in the treatment of heart failure are related to patient education. Addressing this gap, the heart failure discharge instructions measure represents the proportion of hospital patients who left the hospital with written instructions addressing their diet, medications, activity level, follow-up, weight, and symptoms. The ACC/AHA guidelines state that patient "nonadherence with diet and medications can rapidly and profoundly affect the clinical status of patients, and increases in body weight and minor changes in symptoms commonly precede by several days the occurrence of major clinical episodes that require emergency care or hospitalization. Patient education and close supervision, which includes surveillance by the patient and his or her family, can reduce the likelihood of nonadherence and lead to the detection of changes in body weight or clinical status early enough to allow the patient or a healthcare provider an opportunity to institute treatments that can prevent clinical deterioration." 2 Each of the measures included in the composite has been precisely defined, standardized, rigorously tested, and implemented on a national scale. 22, 23 When viewed together, through the window of the national comparative performance measurement database of the Joint Commission, the measures allow valid comparisons of the provision of healthcare processes across organizations. 5 Aggregating these process measures into a cardiovascular composite measure or index combines many aspects of care into a single score or rating. The premise underlying the interpretation of composite measures is the notion that a hospital has a given number of opportunities to apply care that is consistent with evidence-based clinical practice guidelines. The cardiovascular composite index reports the number of times, or the percent of time, that the organization fulfilled that opportunity. As such, we believe that the composite represents one important dimension of hospital quality, but it is clearly not the only relevant dimension of hospital quality. Such composite measures have an added advantage in that they are more readily understood by consumers and other stakeholders. 24 Although the use of a composite measure can raise concerns with respect to the possible disproportionate influence of individual measures on the composite rate, analysis of individual hospital rates confirmed that the proportion of individual measure contributions to the composite was at least consistent across hospitals. Although this consistency across hospitals does not address the debate over which evidence-based measures are most important, it does suggest that the comparisons between hospitals are fair (each has the same opportunity to achieve a high or low rate). From a practical standpoint, it also is important to note that a hospital's performance on an individual measure is theoretically independent of its performance on the other measures. In other words, there is no incentive to perform 1 evidencebased practice to the exclusion of another. For example, providing aspirin at arrival to eligible AMI patients would not be expected to adversely affect the hospital's opportunity to provide aspirin at discharge or the provision of written discharge instructions. For this reason, any attempt to differentially weight the evidence-based measures within the cardiovascular composite was deemed unnecessary and inappropriate.
In the aggregate, the hospitals selected by US News & World Report as providing the best heart care did perform statistically significantly better on the cardiovascular composite index and on half of the individual performance measures (5 of 10 measures making up the composite) compared with the other 733 hospitals included in this study. The question of whether this aggregate superiority translates to higher-quality care at any given hospital in the US News & World Report cohort on any particular day is unclear at best. Individually, 13 hospitals not in the US News & World Report cohort did better in providing these evidence-based aspects of heart care than did any of the 41 top US News & World Report organizations, and 313 nonranked hospitals did better than half of those ranked on the US News & World Report. Of the 41 top-ranked US News & World Report hospitals in the study, the bestperforming organization took advantage of its opportunities to comply with evidence-based clinical practice guidelines 97% of the time; the lowest-performing US News & World Report hospital took advantage of those opportunities just 74% of the time. These modest aggregate differences are similar to those observed in previous studies, as was the significant variation observed in performance across hospitals. 14, 15 A number of limitations to the study exist. First, several measures included in the cardiovascular composite are approaching maximum performance limits (100%) and reveal little variation between hospitals. Inclusion of these measures may result in a more conservative analysis (in which differences among hospitals are masked by measures that address processes on which all hospitals seem to perform relatively well). Additional research is needed to establish the point at which evidence-based processes have become so consistently implemented that they can no longer differentiate among hospitals on the dimension of quality.
A second limitation is related to the selection criteria used in the study. We made no attempt to replicate the selection criteria used by US News & World Report, which previously identified 853 hospitals eligible for their ranking. All 774 hospitals in the study were Joint Commissionaccredited hospitals; all submitted both AMI and heart failure data to the Joint Commission during 2004; and all were large enough to have a minimum of 30 cases per year for each of the 10 measures included in the composite. Therefore, the study includes the universe of hospitals for which a complete set of cardiovascular performance measure data are available to the public through the Joint Commission. As it happens, 41 of these hospitals also are included on the US News & World Report list of America's best hospitals. Thus, the 733 hospitals included in the comparison group do not necessarily reflect the original sample of hospitals eligible for selection in the US News & World Report ranking (although significant overlap is likely). Some proportion of the 733 comparison group hospitals may not have been considered by the US News and World Report, and if they had been considered, perhaps they would have replaced some of the 41 that made it into the top 50 list. Despite these differences in sampling criteria, we think it is important for healthcare professionals (and the general public) to know that on measures directly assessing compliance on processes of care that are recommended by the ACC/AHA guidelines, many hospitals do well. On the other hand, other hospitals (even some among those identified as America's best) still have considerable room for improvement.
In conclusion, the fact that so many hospitals did as well as or better than those ranked at the top by US News & World Report is good news for many Americans who may not have access to those highly rated institutions. On the basis of the measures used here, there are many other hospitals across the country where patients can receive high-quality heart care. One hundred sixty-seven hospitals in this study implemented processes known to be necessary to good heart care Ն90% of the time. Although room for improvement in American health care remains, even among those institutions having the best reputations, these data show that good heart care, based on ACC/AHA clinical guidelines, is being provided routinely by a much wider range of hospitals than is generally recognized.
Few would argue that the criteria used by US News & World Report to rank hospitals are unrelated to healthcare quality or that the hospitals identified within their top 50 are not excellent institutions. Nevertheless, a number of them fall short in routinely applying evidence-based care for their heart patients. At the same time, many lesserknown organizations routinely provide care that is consistent with measures of nationally established guidelines. Such measures provide a previously unavailable dimension of quality that can now offer a significant contribution toward helping consumers make informed decisions about selecting a hospital. To know how well an individual hospital complies with ACC/AHA evidenced-based processes of care, it is necessary to review the data for that individual hospital in comparison to its peers. Fortunately, it is now possible for healthcare professionals and the general public to do just that.
